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BcCCOXMUUA lraymiO-HCC.iejlOB8TC.1bCKI!fi KMCTMTVT 
no KpCfUieHHIO CKBattHH H GvpOBfalM pacTBOp«M 



<o4i ycTPondBo hjw vctahobkh PAai'mp«i:Moro 

XBOCTOBHKA B CKBA/KHHK 



H3o6p*Tt>me othochtch k Kpeiuewiio ckbb- 

>&HK H npeaHBiMBHCHO K HCIKtf b30aaiMK> llpH 

ftjaiamtii npoHHtiaeMbix iuibctor b rieo6ca~ 

>«eMHWX CKBB/KHHaX M pCMOHTe OtiCBAHMX KO- 

,10KH. 

H3B6CTH0 ycrpoftCTBO x\n ycraHoanH pac» 

OJMpHeXOrO XBOCTOBHKa 8 CKBa^MHC BKJJOVaiO- ^ 

uice 3aKperueHHy» aepxtteA <*acrbK> hb Tpy- 
6ax an* cn\CKa ycTpoAcraa 8 CK&a/KHuy no- 
-ivio tUTdHry c nbpiuKtM ft miKHeft nacTk h 
oxBaTbfBaiouiMA nopuiewb muaiup c pacuwpH- 

TBJ1BM. y CTB HO B.1&H H hi H Ha Una HFC C RO3M0*- 

HocTkio nepeMeuieHMA f ° 
B 3tom ycrpoAcrac xboctobmk paaMemeM 

mi UH^HHJPOM C paCUlkpHTMCM, HTO B ZBB- 
pNHKhlX CMTyaUHflX MOMCT OCJIO/KHHTb <1HXBM~ 

Aaamo asapMfi K3-3a ocTaBncHM* a CKaawHHe 
MaccHBHoro tiMJiHiupa. J5 

Haaftuet &1K3KH* k npejwarae*0My no 
tochhwckoA cytuHocTH h aoctk rae Movy pe- 
ay^bTaTy aB^Percfl ycrpoftcTBo Ann ycrauoaKH 

. paCIUMpffeMOro XBOCTOBHKa B CKBattHHe. BlttKV 

ia«>iuee npHcoejiMMeHHuA k kojiokh* rpy6 OM* 20 
;rnap k pa3McmeHMuft $ ero ikuocth nopmeHb 

CO OJTOKOM B BtpXHeft H3CTH H paciUHpHTentM 

co urraHroA — a Hk^HeA qacra [2j. 



HeiOCTdTKOM HJBCCTHOrO yCTDOACTBH *B- 
.IflCTCM C.lOXHOCTb TCX HOlIOFH M MKpefMCHHfl 
XBOCTOBMKa. MT0 CB«3«HO C Heo6X0AHM0CrbX> 

coaiiaHHfl o TpyrSax Hrturonnoro ajanntHnn 

(120—150 KfC/CM*) >UH pacIUHpeHHH XBOCTO- 

BHKa f «ito noBMiuatT onacMOCTb pa6crr h Tpe- 
6yer Hcnouiu30BaHMe Ha3e*Horo mctoshhkb abb* 
jichhh (ue.MffHTHpoBOMHoro arperaTa k-ih 6ypo- 
eoro Hacoca). 

Ucib H3o6peTCHH« — ynpomeHHc TexKaio- 

THH 3aKpcrUeHHfl XBOCTOBHKa. 

3ra ucjib aocTwraercfi t*m. hxo uk^imhap 
BbinariHeH c KBHa»iaMM ajm coo6iuchhh noa* 
nopuiHeeoA ro-iocth c 33tpy6HbaM npocrpaH- 
ctbom. a nopcueHb cmb6^kch * Mcxa rmsmom asm 
<t>HKcauHK ero a muiHuape. aunafHeNHOM a bh- 
iie nojinpyMHKCHHoro b oceaoM HanpaB^emiH 
urroKa c paaua.ibHo uojxbh>kuiahh iuapaM». 
pajMemeHHbiMK a fcoribueaux apoTOMKax nopm- 

HH H tlHjlKHzpa* • v 

Ha HepTe;ice »3o6pa^eH o6uxhh bha ycrpoA- 
CTBa a pa3pt3c i^peji naHa.ioM jaxpenjieHKH 

XBOCTOBHKa. 

yCTpoACTBO BK.lK)MaeT UH^HHiip I C K3HB* 

jibmh 2 m 3 m iiopmeiib 4 c noanpyttKHeHMHM 

UIT0K0M rilTaHrOH 6 M pacntHpHTC^CM 7. 
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^LUuHMap 1 b mi*Hf ft nacTH bwikmhch c naib- 

llpOTOMKOM 6 Iia BHVTpCHHCfl H08CpXHOC- 

nopuiCH b'„4; mmcct pa.iMa.ibHO noasH^CHue 
^^^•^^^ 11381)111 9 * waH «^8cr- 

V ^^^^oft npOTOHKOft 8 llH^ttHAp^ l 

)\6 Ik" BwcrynoM II. KaHa.i 3 BunaiReH 
/fciuevceiia I2, r a pacuifipiiTC.il> 7 cHa<5*CH 

eauyYuiUMrupoM I h pacuiMpMracM 7 
^M^&M ^SOCTOaHK 14. Hcohuhh 15 o6o3Ha- 
^^j>acuBaeMi>)fi b Tpy6w rpya oin p«c<{>hk- 
^limh ropiuHfl 4 co uiTanroft 6 m pacuiKpirre* 
.7.'yLm o6*ierqeHMH jbm*chh« b nopuiH* 
faro* 5 euaaiwcH c KaH*.ia*n 16. 
>:JLV».rep!iieTH»liHM uiTOKa 5 m nopum* 4 
lycxoTpenu ytuoTHHTc.ibWbie *ie*cnTw 17. 
^anopnuieBan naiocib 18 uu.iHHjpa I cd- 
^SiiieNa c Tpytfuuu, a nojnopwHeaa* naaocrb 
;I9 ftpe* KaMa.iu 3 h 2 - c jaTpyoHNN npo- 
CTpancTBOM. 

f" ; ycTjwftCTBo pa6oraet ciciyioiiihu o6pa- 

^ B IlOpilJtHb 4 »18B*1HBaiOT UITOK 5 H $HK- 

' CtjpyiOT eromapaMH 9 s hmwhim na?o*eJ4HK. 

Si, jo coa«eiaeHHH uiapoa 9 c Koauteao* Kaaaa 
'■^^^imvmyMWHftmn noahpyMPmmift 

JLUTOK 5 CBOMM BWCTVnOM 1 1 BbuaajMBaer ota- 
py 9 a KaibUoa>n>'#vaMa»K\ 8 h rtu cixmm 
nopun»Mb 4 MMipvcrcsi oTtiocuTt-ibKO uilimhA' 
pa 1 ripn wttwxf vvTpoHCTBa 8 CKBaaomy Tpy- 
6u hc 3aua:i<fl»>T° jmukoctmo h,ih *e lamxv 
h«w: MftvTw^K^. B.poiv.ibTaTf vroro jaaieffMC 
a rvuncp-iH-BoA :io.i<KTit 19 pacw m paBKo 
nupocT&TJWCviwy .iu<uchhk> sarpv&foro 
crai4a ^mjkoctm. Ilptt ;kxtm*chkk n*y6MMU 

.VCTSHOBKU \HOCT<inMkil B Tp>6tl C6paCfalMK>T 
?pV3 15. KOT'.?fe/H ».Iii».li;itt»(-T IIITOK 5 B IK>P' 
UjeHl- 4 llp« >T<)M KO.It.llfHaM KdHBBKa IG 

uitoka c«/a.Mr:~a*Tc* c ^HKcaiopaMM 9. Braa* 

KM836VNVS4 urf^HHujyiM t ft !H>pit)Cllb 4. flOC^C 

Mcro nopiueHb 4 .ichctbh** paiHocTW abb- 
.ithkk b mcn'tpuwauft 19 m HunopujMesoft 18 

IWuliK'tUx liM-lHMZpa I .IRMKfTC* BBCpX C lipo- 

TRrHaaHtit* pac:uH?HTtM« 7 -Hrpo xboctobhk 
14- riopuK-HL 4 tsrraifruA *» m pacwHpKtr 



if 
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„wm 7 jbu/k>tch ao tcx nop. noKa icnanan 13 
ne cfueT o ce&no 12 Kanaka 3. 3thm AOCTHra-; 
ctcb HBAeMhoeVpaaodiiieHKf rpy6Horo : h ;3a- : 
tpy6noro npocrp^MCTBa ;iia Cfly*tift^noi^a^\.. 

MHH y OTHHT&MlJX i^CM eHTOB U 7: jm^k|^^m\!.;* 

^MHjpoM I . k nopniwrwi T « Mc^^ojimHei^i^ 
m tUTOKOM 5. Ha 3TOM 3aKaH^HBaefc^ pacing : 
pfHHC XBOcroBHKa 14 c ynopOM cro )B iwiHH4p 
I h ycrpoAcTBoTnoAHMMaor M3 "cKaa^Hirvc; • 
npOTRrtiaaKHCM pacuiHpHTe^n 7 ['^pts^ccrd^': ' 
tuyiocfl MacTb xboctobh Ka 1.4-%%^iw^)fo^ : 

• npea.m*<HHoe ycrpoftCTBO zuih ycraHOBKH 
pacmitpBeMyx xboctobhxob b cxB8)KHKax no> 
8cliht ^a cneT ynpotueHHR TexKanoruM nyrcn 
HCK.HOMCHMR HCFKWIb30MHH» H«3CMMNX HCTOH- . 

hhkob iaB*ieiiKa. Hanpn^ep tiexeirrKpoaoqHux v 
arperaTua, h ooauuiCHMn ypoauii TexHMKH 6c* 
3onacHOCTM pa6or Ha yctbc noaucirrb 9$4*K- 

THBHOCTb H30^flUHM CKBa^CHK. 



3t 



as 



it 



if 



&opMy*a uaoOpereHivt 

L VcTpoMCTAo onn ycraHOBKN pacuiMpHBMO* 
ro xBocroBHxa b cKaa^cHtic Biuiosa»ine^ npH* 
coeaHHeMBua k KoaonHe Tpy6 mum tup u pa> 
MemeHNwfi b cro OMocm noptucHb co urrc^oM / 
b BepxMefi Macro h pacmnpirrtxcti 1 co piifa 

roA — B HHKHtfk HaCTH, OT AMHQtOU^teCX TCH • 

nto. c ue^bto ynpouieMHR TexHaiomn aaxptn- 

.1CNHB XBOCrOBHIM. IJM,1W Map BtrfliaillCM C KB* 
Ha.1dMH Xlfl C006ULCHMH H0.1!IOpulMeBl>a IK/.10C- 

th c ttTpyftKfai* npoopancraoM. a wipmcnb 

CMatoCH VCXBHM3MOX XAtt ^MKCdllUK CIO 8 HH' 

^HHape. 

2. yctpowcTBO no n K vrAunatomtct* tcm. 
sto uexaHmw ^Miuraio*** nopuiMsi BumxiHeH B 
bmj* noanpy^cKKCHHoro h otettOM nanpaa»ieHHH 
uiTOKa c paaNB-ibiio luuBMacHiiHH uiapasiM. 
pifiMcuuHHriVM a KibibuCBUA iipoTOHKax nopiu* 

IfM M IIH.tl<IUpa. 

rkfOHHMKM Mtl^pMailHH. 
npHIIBTM BO »HHM3HMf IlpH. WCnepTH3< 

:. llarcMT CIUA S§ 3179168. jci, 166-14. 
ociv6.iMX. 1965. 

'2. €<>il W«rk*. t 17. .V» II. c 23-32 
(npor.-iTHfii . 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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